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(57) M3o6peTeHne othocmtcsi k onTMMecKOMy 

HPM6opOCTpoeHMK) W M.6. MCnO/lb30BaHO B 

Mvntpoa/ieKTpoHMKe. Ue/ib M3o6peTeHMji - 
yBe/iimeHwe mmc/iobo* anepTypw n no/ia 3pe- 
hmsi npw Te/ieueHTpMMecKOM xoAe ziyMefl b 
n pocTpd h ctb6 npeAMeTOB, 06beKTMB coaep- 
xmt no/ioxMTe/»bHbte m6hmckm 1, 3, 9, 10, 13, 
18, OTpwuaTe/ibHbie MemicKw 4, 6. 11, 12, 
ABO»xoBwnyK/ibie nwH3bi 2, 7, 8, 14-16. Hwc- 
/»OBa« anepTypa 0.35; none 3peHn« 21,2 mm. 
2 w/i. 
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H3o6peTeHMe othocmtca k onTMnecKMM 
cucTewaM m Mo>KeT HaiiTH npMMeHeHMe B mmk- 
poa/ieKTpoHMKe b npoexawoHHwx CHdeMax 
3KcnoHnpoB3Hiifl ai* M3roTOB/ieHiifl no/iynpo- 

BOAHMKOBWX npw6opOB. 

Ue/ib M3o6peTeHMfl - yBe/iMMeHMe mmc/io- 
boA anepTypw m no/in 3peHM5? npw Te/ieneHT- 
pwMecKOM xoAe /lyMeii b npocTpaHCtBe 
npeAMeTOB. 

Ha cj)nr.1 npweeAeHa ormmecicafl cxeMa 
npeA^oxeHHoro o6beKTOBa; Ha <|>Mr.2 - MKX 

O&beKTMBS. 

06beKTMB COCTOMT M3 B0CeMHdAU3TM 
/1MH3, C06paHHblX B MeTbipHaAUaTb KOMnOHeH- 

tob. m anepTypHovi Ana4>parMU. 

FlepBblM KOMHOHeHT COCTOMT M3 nOHO>KM- 

Te/ibHoro MeHMCKa 1 m ABOflKOBunyioiofi /imh- 
j 3w 2 m nono>KMTe/ibHoro MeHMCKa 3. 

no/ioacMTe/ibHbiCi MeHvtcx 1 f o6paiueHHUft 

BOTHyTOCTblO K n/lOCKOCTM npeAMeTOB, BbinO/1- 

HeH M3 KpoHaVi MMeeT cooTHomeHne paAnycoB 
3.17:1. ABOHKOBunyK/iaa nwH33 2 Buno/meHa 
W3 kpoHa c cooTHoiueHMeM paA^ycoM 1:2,59. 
FIo/io)KMTe/ibHbiM MeHMcx 3, o6pameHHbtfi Bbl- 
nyK/iocTbto k h^ockocth npeAMeTOB, Buno/i- 
HeH M3 KpoHa m MMeeTcooTHOiueHne paAwycoB 
1:5,24. 

BTOPOII KOMROHeHT ~ OTpML^BTe/lbHUft Me- 
HMCK 4, o6pameHHUM Bunyx/iocTbK) k n/iocKO- 
ctm npeAMeTOB, Bbino/iHeH M3 nerKoro (f>/]MHTa, 
c cooTHOLueHweM paAwycoB 19,36:1. 

TpeTMfi KOMnoHeHT - ABonKOBorHyjafl 
/1MH33 5, Bbino/iHeHHaa M3 zierKoro <t>/iMHTa c 
cooTHotueHweM paAwycoB 1:2,23. 

HeTBepTw^ KOMnoHeHT - OTpMuaTe/ibHwi* 
MeHMCK 6, o6paiueHHbiw BorHyrocTbK) k n/io- 
ckoctm npeAMeTa, Bbino/iHeH M3 KpoHa c coot- 
) MoiueHMeM paAnycoB 1:1,26. 

riflTurt KOMnoHeHT - ABO*KOBunyx/ia« 
■ /1MH33 7, Bbino/iHennafl M3 ocoSoro KpOHd c 
cooTHOUjeHneM paAnycoB 12,02:1, pacno/io- 
>KeHHbiCi 3a seTBepTWM KOMnoHeHTOM Ha pac- 
ctoahmm ot Hero, paBHOM 0,035 <J>OKycHoro 
paccTOflHiiH o6beKTMBa. 

lUecToa KOMnoHeHT - ABOHKOBunyioiafl 
nwH3a 8, Bbino/iHeHHas ms oco6oro Kpona c 
cooTHOiiieHneM paA^ycoB 1:1,30. 

CeAbMofl KOMnoHeHT - no/ioaarre/ibHufl 
MeHMCK 9, o6pameHHbirt Bunyx/iocTbio k n/io- 
ckoctm npeAMeTOB, Bbino/iHeH m oco6oro 
KpoHa c cooTHOLueHweM paAwycoB 1:6,71. 

BocbMow KOMnoHeHT - no/io>KMTenbHuft 
MenwcK 10, o6pameHHurt BunyK/iocTbK) k n/io- 
ckoctm npeAMeTOB. Bbino/iHeH M3 Tflxenoro 
KpoHa c cooTHOtueHneM paAwycos 1:1,6. 

/JeeflTWM KOMnoHeHT - OTpuuaTe/ibHbiw 
mchuck 1 1 , o6paiueHHwii Bwny»oiocTbK) k n/io- 
ckoctm npeAMeToa, Bbino/iHeH M3 zierKoro 
<|)/iMHTa c cooTHotueHweM paAviycoB 12,18:1. 



fleCBTUM KOMnOHeHT - OTpwuaTe/ibHbiM 

MeHMCK, 06pameHHblM BOrHyTOCTbK) K n/IOCKO- 

ctm npeAMejoB m cK/ieeHHww M3 OTpwuaTe^b- 
Horo 12 m no^o>KMTenbHoro 13 mchmckob, 
5 Bbino/iHeHHbtx M3 zierKoro <(>/iMHTa m KpoHa co- 
o.TBeTCTBeHHO, pa3H0CTb noK33aTe/ieM npe- 

/lOM/ieHMfl AMH3, BXOAfllMMX B KOMnOfcieHT, 

cocTaB/i5?eT0,07. Pa3HOCTb AMcnepcww 22.65, 
a cooTHOiueHne Hapy>KHwx paAnycoB 1:1. 4T. 

10 OAMHHaAuaTbi^ KbMnorieHT - aboakobw-. 
nyjoiafl ^MH3a 14, Bbino/iHeHHaa M3 oco6oro 
KpoHa c cooTHOiueHMeM paAwycoB 4,72:1. 

AseHaAuaTbiCi KOMnoHeHT - abojikobIi- 
nyioiayi nMH3a 15, Bbino/iHeHHaa M3' bco6oro 

15 KpoHa c cooTHotueHweM paAMycoB 1:2,64. 

TpMHaAuaTbi^ KOMnoHeHT - no/io>KMTe/ib- 
Hwft m^hmck. o6pameHHW« BwnyioiocTbK) k 
n/iocKOCTM npeAMeTOB, m cx/ieeHHwi* M3 aboji : 
KOBwnyicnoPt 16 m ABoaKOBorHyTOM 17 /imh3, 

20 'Bbino/iHeHHbix M3 nerKoro KpoHa m nerxoro 
<{)/iMHTa; pa3HOCTb noKa3aTe/iefi npe/ioMneHM« 

HMH3 COCTaBflfleT 0,12, pa3HOCTb A^cnepCMM 

• 25,5, a cooTHOiueHMe HapyxHbix paA^ycoB 
1,24:1: pacno/io>KeH 3a ABeHaAuaTbiM KOMno- 
25 HeHTOM Ha paccTOAHMM ot Hero. paBHOM 0,032 
(J)OKycHoro paccTo^HMsi o6bexTMBa. 

HeTwpHaAUaTbiPi KOMnoHeHT - no/io>KM- 
TenbHwi?i MeHMCK 18, o6pameHHbiM Bunyioio- 

CTbK) K n/lOCKOCTM npeAMeTOB, BbinO/IHeH M3 

30 nerKoro cj)/iMHTa c cooTHOiueHMeM paAwycoB 
1:3,46. 

06beKTMB MMeeT BwcoxyK) CTeneHb Kop- 
peKUMM aSeppauMM ana o6nacTM cneKTpa 
365,014 mm. YBe^MMeHwe o5i>eKTMBd - 1/5 X * 
35 AnepTypa 0,35, none 3peHMA 21,2 mm. 

npoAo/ibHaq c^epwnecKafl a6eppauMfl He 
6o^ee - 0,00727, acTMfMaTMMecKaa pa3HOCTb 
He 6o/iee 0,003 mm, AwcnepCMn He donee - 
0.0004%, xpoMaTM3M.yBe/iMMeHMs He 6onee 
40 0.00037 mm, aBeppauMM ujmpokmx MepMAMO* 
Ha/ibHbix nyMKOB He 6o/iee 0.00252 mm. 

no npeA/ioxeHHo^ npwHUMnMa/ibHOfl cxe- 
Me paccMMTaH TaKKe o6beKTMB co cneKTpanb- 
hum AwanasoHOM pa60Tbi 404,66^5 mm. 

45 

OopMyn.a w3o6peTeHwa 

llpOeKUMOHHblPt 06beKTMB C yBe/lMMeHMeM 

- 1 /5 X . coAepxaiUMPi oA^HHaAuaTb KOMnoHeH- 
tob m anepTypHyw AMatJ>parMy, npMMeM nep- 

50 BWM KOMnOHeHT - OTpMUaTe/lbHblM MeHMCK, 

o6paiMeHHbiw BbinyicnocTbio k npeAMeTy, bto- 

PO^ - OTpMUaTe/lbHblfc MeHMCK, TpeTMPi - abo- 

flKOBbinyK/iaa nnHsa; MeTBepTwi^ - 
no/io>KMTenbHa5i /iMHsa, najuft - no/io>KMTe/ib- 

55 HUM MeHMCK. 06patHeHHUM BUnyK/lOCTbK) K 

npeAMeTy, ujecTort - mchmck. o6paiueHHUM 
sunyicnocTbK) k npeAMeTy, cba^mom - OTpMua- 

Te/lbHUM MeHMCK, 06pdU|eHHUM^BUnyK/1OCTbK) 

k npeAMeTy, BocbMoft - OTpMuare/ibHUM Me- 
hmck. o6pameHHUM BOrHyTOCTbK) k npeAMety, 
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: AeeflTwa - no/io>KMTe/ibHafl /iMH3a, Aec«Tuft - 
ABOPKOBbinyx/iaa nwH3a. 0AMHH3AU3Tbift - no- 
li o>kmt6/i b h bi m MeHMCK, o6p3iueHHbi* BbinyK- . 
nocTbio k npe^MeTy m cx/ieeHHufl M3 

nO/10>KMTe/lbHOft M OTpMUaTe/)bHOil /1WH3. 0 t n w- 5 

MaK)mn8ca TeM, mto, c ue/ibio yBe/iMMemia 
mic/iOBotf anepTypw m no/i* 3pemifl npn Te/ie- 
ueHTpvmeCKOM xoAe /lynefl b npocTpsHCTBe 
npeAMeTOB, nepeA nepBUM KOMnoHeHTOM yc- 
TdHOB/ieH no/ioxme/ibHwrt KOMnoHeHT M3 10 
AByx no/io)KMTe/ibHbix mchmckob, o6pameH- 
hwx BbinyioiocTbio Apyr k Apyry, m aboakobu- 
nyx/io* /imh3u MexAy hmmm, Me*Ay nepBbiM w 

BTOpbIM K0Mn0H6HTdMH yCT3H0B/ieH3 ABOHKQ- 

BorHyraa /iMHsa, BTopofl KOMnoHeHT o6pameH 1 5 
BorHyTOCTbio k npeAMeiy, HeTBepTua Bunon- 



HGH B BMAe ABOflKOBtfnyK/lOM /IWH3U. UJeCTOfc 
BbinO/IHeH nO/lOKMTe/lbHblM, BOCbMOtf Bbinon- 

h&h CK/ieeHHWM M3 OTpwuaTe/ibHoro m no/io- 

^MTe/lbHOrO MeHMCKOB. AeBWTUM Bwno/iHeH B 

bma© ABOflKOBbinyK/ioPi nnH3bi ( 3a OA^HHaAMa- 
twm KOMnoHeHTOM ydaHOB/ieH nonowme/ib- 

Hbl* MeHMCK, 06paiMeHHblM BbinyK/lOCTbK) K 

npeAMeiy, npw stom anepTypHaa Awa^psrMs 
pasMemeHa 3a ceAtMWM KOMnoHeHTOM Ha 
yAaneHnw ot Hero, paBHOM 0,01 <t>oicycHoro 
paccTOAHMfl o6beKTMBa. paccTOAHwe MexAy' 

8TOPWM M TpeTbMM K0Nin0HeHT3MM COCTaB/lfleT 

0,035 <|>OKycHoro paccTOAHwa o6beKTWB3, a 
paccTOAHwe MexAy AecflTbiM u OAMHHaAuaTWM 
KOMnoHeHTdMH cocT3B/i*ieT 0,032 <t>oxycHoro. 

paCCTOflHMfl 06beKTMBa. 
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Semiconductor microcircuit prodn. projection lens - has positive 
component contg. two positive menisci with their convex surfaces facing 
each other in front of first component 

Patent Assignee: PREC ELTRN -EQUIP EN (PREC-R) 
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/^stract (Basic) : SU 1659955 A 

{ The projection lens system includes positive menisci 

(1,3,9,10,13,18), negative menisci (4,6,11,12), biconvex lenses 
(2,7,8,14-16). In order to increase the aperture ratio and the field of 
view in front of the first component there is included a positive 
component contg. two positive menisci with their convex surface facing 
each other and biconvex lens situated between them. A biconcave lens is 
situated between the first and second components. The second component 
concave surface faces the object. The fourth component is e.g. biconvex 
lens, the sixth component is made as positive, the eighth component is 
cemented from negative and positive menisci. The ninth component is 
biconvex lens. A positive meniscus is situated after the eleventh 
component with its convex surface facing the image. The aperture 
diaphragm is located after the seventh component at a distance from it 
equal to 0.01 of the focal length of the lens system. The distance 
between the second and third component is 0.035 of the focal length of 
the lens system, while the distance between the tenth and eleventh 
component is of 0.032 focal length of the system. 

USE/ADVANTAGE - In micro-electronics, for mfg. semiconductor 
micro-devices. Increased aperture ratio and the field of view. 
Bui. 24/30. 6. 91. 



